Molecular cloning, characterization and overexpression of two distinct cysteine protease cDNAs from Leishmania donovani chagasi.
We have cloned and characterized two distinct cysteine protease cDNAs from Leishmania donovani chagasi. One of the cDNAs, Ldccy2, was isolated from a cDNA library prepared from total promastigote RNA while the other cDNA, Ldccys1, was isolated from a cDNA library prepared from total amastigote RNA. Ldccys2 has an open reading frame of 471 amino acids and Ldccys1 has an open reading frame of 447 amino acids. Comparison of the predicted protein sequences of the two distinct cysteine proteases with those of cysteine proteases from Leishmania pifanoi, a member of the L. mexicana complex, showed that the cysteine proteases from the two species of Leishmania are similar in their protein sequences. Each of the two cDNAs is distinct in genomic arrangement and chromosome location. Ldccys1 belongs to a family of cysteine proteases encoded by tandemly organized genes located on chromosome 7 while Ldccys2 appears to be a single cysteine protease gene located on chromosome 10. The organization of the two families of cysteine protease genes in L. donovani donovani was also found to be similar. In this species, the Lddcys1 genes are located on chromosome 5 while the Lddcys2 gene is located on chromosome 8. The Ldccys1 genes are expressed abundantly in the amastigotes recovered from infected hamsters, but at a very low level in the promastigote stage of development. On the other hand, the Ldccys2 gene is expressed both in the promastigote and amastigote stages. We have overexpressed the two cDNAs of cysteine proteases in Leishmania cells and the over-produced cysteine proteases are biologically active and are inhibited by cysteine protease inhibitors. Furthermore, the over-produced and indigenous amastigote specific cysteine protease, Ldccys1, reacted with polyclonal antibodies raised against this protein.